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METHODS

INTRODUCTION

Scar remodeling following myocardial infarction (Ml) is a dynamic process

involving many cell types, extracellular matrix (ECM), and inflammatory cues.

Design of post-MI therapies must account for their effects on intracellular
signaling, cell-cell communication, and cell-matrix interactions.

Here we present a new method for coupling a logic-based differential
equation (LDE) model of intracellular signaling in individual fibroblasts with
an agent-based model (ABM) of collagen remodeling by multiple cells in the
infarct.
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Figure 1. Systems pharmacology model spanning from drug-target interactions
to spatial control of cardiac fibrosis.
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Figure 5. Tracking individual fibroblast histories. A. The path of movement for an individual
fibroblast in a 10x10 grid space over 50 time steps. B. Fibroblast deposition and degradation
activity based on environmental TGF[3 and 116 levels.
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Agent-based model initial conditions
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Figure 2. Initial conditions for agent-based model. A. Chemokine gradients are set up to create
different phenotypic regions. B. Fibrotic chemokine gradient is initialized from O (bottom) to 1

(top). C. Inflammatory chemokine gradient is initialized from O (left) to 1 (right).
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Figure 3. Flow diagram depicting high level architecture of the coupled model and
communication between components of the model.

COUPLING EQUATIONS
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Process diagram for each time step (1hr)
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Figure 4. Detailed process diagram depicting the flow of methods for each time step (1
hour). ABM methods are highlighted in orange and network model methods are in purple.
Steps involving an equation are numbered, with the explicit equations listed below.

CONCLUSIONS

Here we present a novel framework for coupling an ABM and LDE
model to study cardiac fibrosis and tissue remodeling post-Ml.

Fibroblasts display history-dependent collagen remodeling and
migration contributes to spatial heterogeneity of the collagen profile.

This multiscale model will allow for the systematic testing of
pharmacological interventions which depicts the drug target on
individual fibroblasts, as well as tissue level remodeling in
extracellular matrix composition and spatial heterogeneity.
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